The available research evidence pertaining to anogenital injury in victims of sexual violence presents a very wide range of injury prevalence data. As such, it is extraordinarily challenging for health care practitioners involved in clinical forensic examination of victims of sexual violence to place their examination findings in to context. It is generally accepted that the broad range of existing injury prevalence data is reflective of heterogeneous research study methodologies and clinical practice techniques. Thus, health care practitioners should be encouraged to present their evidence in the context of the prevalence data that are most representative of their clinical practice. Presented herein is a simple categorization of existing prevalence data in accordance with national clinical practice guidelines. The range of anogenital injury prevalence is narrower when presented in this manner than when taken as a whole. This will facilitate health care practitioners in presenting their examination findings in the context of research literature that is most representative of their clinical practice. 44. Manser TI. The results of examinations of serious sexual offences: a review. J R Soc Med. 1992;85:467-468. 45. Morgan L, Dill A, Welch J. Sexual assault of postmenopausal women: a retrospective review. BJOG. 2011;118:832-843. 46. O'Brien C. Improved forensic documentation of genital injuries with colposcopy.
I n addition to taking care of the medical needs of victims of sexual crimes, specialist health care practitioners are also tasked with ensuring accurate identification and robust documentation of victim injury. After the immediate medical and forensic needs of a victim have been addressed, the health care practitioner is further tasked with setting his/her examination findings into context so that non-medical professionals can use the information in the investigation and possible prosecution of crime. The conclusion of the health care practitioner in relation to his/her interpretation of victim injury is of paramount importance because victim injury is known to have a very real influence upon decision making at multiple points in the criminal justice process. 1 For example, police officers are known to be more likely to investigate sexual offense complaints where victims have documented injury. 2 Thus, health care practitioners take the utmost care in ensuring that their conclusions are accurate and defendable. To do this successfully, health care practitioners must be able to rely upon high-quality research evidence to support their conclusions. One of the main challenges in this regard is the well-described variability in existing research data pertaining to the prevalence of injury in victims of sexual violence. Review of 18 different studies that individually reported prevalence data for general body injury reveals a very wide prevalence range for such injury from 6.3% to 82%. 3 A similar wide range of prevalence data exists for anogenital injury in cases of sexual violence, with a review of 25 studies yielding a range of 5% to 87%. 3 Thus, if accurate prevalence data are not immediately available, it is certainly not a simple matter for the practicing health care practitioner to set his/her examination findings into the context of what one might expect to find in cases of sexual violence.
Typically in clinical research, when faced with such a variance in reported data, a statistician may attempt meta-analysis of existing studies to determine whether all reported data can be combined to yield a more robust statistic. An earlier attempt at meta-analysis of injury data pertaining to sexual violence was severely hampered by the heterogeneous methodologies used in published studies. 3 It is evident that published research has, to date, varied very widely in terms of study settings, examination techniques, examiner training, and so forth. 3, 4 One perspective on this challenge, which has not before been addressed in the international literature on this subject, is the possibility of refining published literature in such a way as to select for comparison only those studies that use methodologies that mirror clinical practice in a specific country or jurisdiction.
Aim
This study aimed to carry out a review of existing published research literature pertaining to injury in victims of sexual violence, with a view to identifying studies that used methodologies comparable with current best practice guidelines for the examination of victims of sexual violence in the United States of America (USA), the United Kingdom (UK), and in the Republic of Ireland (ROI). It is postulated that identification of studies that are most comparable with protocols described in the national guidelines and subsequent analysis of their results may help to narrow the existing wide range of prevalence data and thus allow practicing health care practitioners in each country to set their examination findings in to a more accurate context.
METHODS

Literature Search
A literature search was performed so as to identify articles that have reported injury prevalence data. The following databases were searched: PubMed 1948 to present, EMBASE, Web of Science, Scopus V.4 (Elsevier), and the Cochrane Database of Systematic Reviews. A sample of the key search terms that were used includes "sexual assault," "rape," "injury," "genital injury," "trauma," and "genital trauma." The search was limited to publications in the English language. Other exclusion criteria (first stage) were studies that focused entirely on pediatric populations and studies that did not report any numerical injury data. Data were extracted from the included literature using a specifically designed data-extraction template. In addition to numerical data relating to injury prevalence, information pertaining to the study setting, the grade of examining health care practitioner, and the examination technique that was used in the study was also recorded.
Best Practice Guidelines
National guideline documents describing the recommended protocols for the forensic medical assessment of adult victims of sexual violence were obtained for each of the 3 study countries: the USA, the UK, and the ROI. Each document was reviewed to establish the recommended examination techniques for each country, the recommended environment in which examinations take place, as well as the typical grade and training of examining health care practitioners.
Country-Specific Data
Research studies that met the initial inclusion criteria were reviewed a second time (second stage) so that they could be subcategorized into groups representative of the each countries' national guidelines. Studies that were at variance with all of the study countries guidelines were excluded. Prevalence data were extracted from each study. These data were compiled in a methodology-specific format.
RESULTS
Systematic Review
Forty-six studies satisfied the first stage inclusion criteria. The year of publication for the included studies ranged from 1972 to 2013.
Review of National Guidelines
The UK national guideline on the management of adult and adolescent complainants of sexual assault discusses the examination of such patients at dedicated Sexual Assault Referral Centers (SARCs) or in "a non-SARC setting, depending upon local arrangements." 51 Colposcopy is not always carried out. Toluidine blue dye staining is not discussed in the national guideline. Sexual Assault Referral Centers are staffed by specifically trained forensic nurses and physicians.
In the USA, a national protocol for sexual assault medical forensic examinations explains that "a growing trend across the United States is the use of sexual assault nurse examiners" to carry out forensic examinations. 52 The protocol document recommends "certification for all examiners" (ie, specialist forensic training). The document lists criteria that Sexual Assault Response Teams should consider in the selection and development of optimal examination facilities. The criteria for an optimal facility are, in the main, comparable with a Sexual Assault Treatment Unit (SATU) or SARC setting. With regard to colposcopy, the document clearly states to "use a colposcope or other magnifying device if available." The document acknowledges geographical variation in clinical practice with respect to staining: "In some jurisdictions, toluidine blue dye may be used to highlight trauma, either with or without the use of the colposcope."
Review of the national guidelines on referral and forensic clinical examination in Ireland revealed that victims of sexual crime are routinely examined at a SATU. 53 Examiners are physicians or nurses with forensic training. Adult sexual assault victim examination is carried out by direct visualization alone, with neither colposcopy nor toluidine blue staining being in routine use in Ireland.
Categorization of Identified Prevalence Research
On the basis of the previously mentioned national guideline documents, 3 categories of clinical practice were identified to refine available prevalence data in accordance with regional clinical practice. At this stage, 25 studies, which did not align to any category, were now excluded. 5, [8] [9] [10] [13] [14] [15] [16] [17] [18] [19] [22] [23] [24] [25] [28] [29] [30] [31] 36, 38, 41, 44, 49, 50 The categories of clinical practice were as follows:
1. Studies that were carried out in a SATU or a variant of same, where the examining health care practitioner had forensic training and where the anogenital examination was carried out by direct visualization alone 6, 7, 11, 20, 21, 39, 45 : This category is representative of all practice in the ROI. Furthermore, it is representative of clinical practice in parts of the UK and the USA where colposcopy is unavailable. In Australia, adult victims of sexual violence are also examined without the use of colposcopy and staining. The findings of the 7 studies included in this category are presented in Table 1 . The mean prevalence of anogenital injury was 28.3%, with a range from 20.5% to 44.2% and a median of 26.5%. 2. Studies that were carried out in a SATU or a variant of same, where the examining health care practitioner had forensic training and where the anogenital examination was carried out with the aid of colposcopy but without toluidine blue dye staining 12, 27, 32, 37, 46 : This category is representative of clinical practice in those parts of the UK and the USA where colposcopy is available, but staining is not. The findings of the 5 studies included in this category are presented in Table 2 . The mean prevalence of anogenital injury was 51.5%, with a range from 27.6% to 68% and a median of 60%. 3. Studies that were carried out in a SATU or a variant of same, where the examining health care practitioner had forensic training and where the anogenital examination was carried out with the aid of colposcopy and toluidine blue dye staining 26, [33] [34] [35] 40, 42, 43, 47, 48 : This category is representative of clinical practice in some parts of the USA. The findings of the 9 studies included in this category are presented in Table 3 . The mean prevalence of anogenital injury was 57.6%, with a range from 32.1% to 87% and a median of 51%.
DISCUSSION
What This Study Adds
Health care practitioners, police officers, prosecutors, judges, and members of juries need to be fully informed in their decision making with regard to the significance of anogenital injury and the absence of such injury in victims of alleged sexual crime. The significant numbers of original research articles that have described injury prevalence data have yielded a very wide range of results. This discrepancy is thought to be caused by heterogeneity in research methodologies and clinical examination techniques. This article, for the first time in the international literature, categorizes, in so far as possible, existing research so that it is now possible for decision makers to compare examination findings in a particular jurisdiction with the research data that are most representative of that jurisdiction. This article only includes studies that were carried out in a SATU or a variant of the SATU model. Furthermore, it includes only studies in which clinical forensic examinations were carried out by forensically trained health care practitioners. Studies are then further subdivided into categories in accordance with clinical examination technique. In this way, it has been possible to somewhat narrow the broad range of available injury prevalence data.
Implications for Clinical and Legal Practice
When placing clinical examination findings in context for the court, health care practitioners should only refer to prevalence data reported in studies, the methodology of which reflect their own clinical examination technique. To that end, injury data that are reflective of jurisdictional clinical practice have been described. It is anticipated that this may help health care practitioners in the included countries to explain their findings in the context of what is typically seen in cases of sexual violence. Furthermore, it is anticipated that this article will encourage health care practitioners from nonincluded countries to review and synthesize the existing research literature that is relevant to, and most reflective of, their own clinical practice. In this way, they will be encouraged to present their evidence in the context of research that is relevant to their practice. If Ireland is taken as an example, the data on Table 1 would be expected to be a more accurate portrayal of the expected prevalence of injury in Irish patients than that of the existing broader range of available research literature on the basis that the selection of studies for inclusion in Table 1 has controlled for more variables in clinical practice.
Implications Future Research
Further large scale observational research projects with adaptation of a standardized methodology would be ideal in determining accurate injury prevalence data. However, in the interim, this article has demonstrated that strategic refinement of existing research relating to sexual assault and rape allows for a more precise interpretation of injury data.
Limitations
Upon review of the available literature pertaining to anogenital injury after sexual violence, it was not always clear whether research studies had been conducted in a SATU, a SATU variant, or an altogether different setting. Many of the included studies were based in emergency departments, but because they described care protocols and examination facilities that were equivalent to that of a SARC or a SATU, they were included in this review. Although the author made every effort to categorize studies according to clinical practice, it is acknowledged that studies may have been included or excluded erroneously as a result of misinterpretation of study methodologies.
CONCLUSIONS
Clinical practice in relation to the care of victims of sexual violence varies according to country and region. Careful selection of appropriate research studies that are reflective of clinical practice can somewhat reduce the broad range of anogenital injury prevalence data. It is suggested that health care practitioners who cite research articles that mirror their own clinical environment, training, and examination techniques will be more empowered to inform medicolegal decision making. Those who provide expert evidence to the court have a duty to be aware of the broad range of research literature and also have a duty to be able to discern which literature is most relevant to the case in question. The presence or absence of anogenital injury in a victim of sexual violence must be interpreted in the context of the research data that are most reflective of the clinical practice in that case.
